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1.0 OBJECTIVES, RESULTS, AND CONCLUSIONS

During the enalysis of flares of importance 2 3 it was found that
if the time of the RF maximum flux at one or more of the frequencies 1420,
1500, 2000, 2800, 2980, 3000, or 3750 Mc/s preceded the time of the H d flare
maximum, there was a probability of 90% that the flare would not be followed
by a PCA event. Conversely, the time of RF peak flux followed the time of

the H # flare maximum for 76.5% of the flares that were followed by a PCA

event.
It was also found that:
87% of the flares that were followed by a PCA event the RF
peak flux exceeded 500 x 1022 W(mPc/s)"t
while
75% of non-PCA flares the associated RF peak flux was less
than 500 x 10722 W(m2e/s)~t
In order to increase the statistical significance,the study has
been extended to all known cases where the peak flux at one or more of the
selected frequencies in the decimeter and centimeter range from 1420 through
3750 Mc/s exceeded 500 x 10722 W(mzc/s)"l associated with flares of importance

< 2+,

This study added 180 new events to the 142 investigated in the pre-
vious study.
1.1 TIME RELATION OF FLARES, RF EMISSIONS AND KNOWN PCA EVENIS

We were able to find sufficient reliable data, including the start
and time of maximum of the flare, the start and time of RF peak flux, and peak

flux to determine with reasonable confidence the time between the peak RF flux
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and the H of flare maximum for 113 cases. We were able to determine with
reasonable confidence that 97 of these cases were not followed by a known
PCA event. Nine were followed by an important PCA event and seven by a small
or questionable PCA. From this analysis we find that 78% of all flares with
RF peak flux¥2 500 x 10722 W(m2e/s)™1 that were not followed by a PCA, the
time of RF peak intensity preceded or coincided with the time of the flare
maximum.

In the case of the minor flares that were followed by a PCA event
we find only 44% where the time of the RF peak flux follow the time of He
flare maximum,

This is in strong contrast with flares of importance 2 3 where
(ref. 13) it was found that 76.5% of the flares that were followed by a PCA
event, the time of RF peak flux followed the time of the H ol flare maximum.
1.2 ANALYSIS OF FAILURES AND FALSE ALARMS

1.2.1 RF-H ¥ Failures

An RF-H &« event is considered to be a failure if the event (with
reasonable confidence) was followed by a PCA and the time of the RF peak
intensity preceded the time of the H®t flare maximum,

l.2.2 RF-H &4 False Alam

The RF-H & event is considered to be a false alarm if the event is

not followed by a known PCA and the time of RF peak intensity followed the

time of H® flare maximum, )
The 21 false alarms from the present study and the six from the

previous study (ref. 13) and the failures from the two studies will be examined

* In our subsegquent discussion we will use the term "flux units" where one
flux unit is 10-22W(m2c/s)~1.
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in greater detail during the next quarter in a search for additional necessary

and/or sufficient conditions.
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2.0 RF_EMISSIONS WITH PEAK FLUX 2 500 FLUX UNITS ASSOCIATED WITH

FLARES WITH IMPORTANCE < 2+

Table 1 lists all RF emissions reported by at least one radio obser-
vatory in the frequencies range 1420 through 3750 Mc/s , with a peak flux 2 500
flux units associated with flares with importance £ 2+,

A total of 180 events were compiled from all available sources
(references 4, 9, 10, 14 and 23). After a detailed analysis of all available
data the RF events were classified as follows.

No, Sub Grand
Events Total Total

No flare patrol 15

No flare reported,flare patrol probable 11

Time of flare meximum not reported 17

Time of RF peak not reported 13

Flare-~RF association or RF peak 11

questionable

Totel insufficient data 67

Flares not followed by a PCA ‘ 97

Flares followed by a PCA event 16

Total events for detailed study 113

Total events 180
2.1 FLARES WITH MAJOR RF EMISSIONS NOT FOLLOWED BY A PCA EVENT

2.1.1 Delay Time A t Between H& Flare Maximum and RF Peak Intensity

The time of all RF peak emissions reported by one or more of the
seven frequencies tabulated in Table 1 were compared with the time of the HX

flare maximum and a value for A t was obtained (where 4 t equaled the time
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of RF peak emission minus the time of the H &« flare maximum). The algebraic
value for A t was recorded for the emissions with peak flux 2 500 flux
units only. In cases where & value could be obtained for more than one
frequency, the value chosen for this analysis was restricted to only one
frequency with preference given to 2800, 3750, or 3000 respectively. The
number of events for each frequency that were chosen in this way, with the

algebraic sign for A t are shown in Table 1.l.

Frequency At £ 0 At =0 At D0 Total

1420 1 0 0 1

1500 3 0 2 5
| 2000 1 0 2 3
F 2800 20 2 8 30
‘ 2980 6 0 0 6
r 3000 Tok 16 3 5 2k
. 3000 HHI 2 0 2 4
) 3750 17 5 2 24

66 10 21 97
l TABLE 1.1
Number of RF-Het Events Not Followed by a PCA.
' Analyzed at Each Frequency
The frequency distribution for RF-He{ events followed by an impor-

i

tant or & small PCA is shown in Table 1.2

I W
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Smell or
Frequency | Important PCA Questionable PCA
At 20 At €0 At 20 At KO0 Total
1420 1 0 2 0 3
1500 0 0 0 0 0
2000 0 0 0 0 0
2800 1 3 0 0 L
2980 0 0 0] 0] 0
3000 Tok O 1 1 1 3
3000 HHI O 0 0 o} 0
3750 1 2 3 0 6
Total 3 6 6 1 16

TABIE 1.2
Number of Major RF-HO® Events Followed by a Known or Questionable PCA
Analyzed at Each Frequency
The results of the present study which extends the analysis to all

minor flares (importance & 2+) with a peak flux 2 500 flux units at one or
more of the chosen frequencies are shown in Figure la and Table 1.l. We
find that for 78% of all of the flares that were not followed by & known PCA
event the time of the peak RF intensity coincided with or preceded the time
of the H&X flare maximum ( A t< 0).

2.1.2 Duration of the RF Bursts

The energy released at the time of a flare is directly proportional

to the time integral of the RF flux.
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The time durations together with the range of peak flux and the de~
lay time between the RF peak intensity and the Ho¢ flare maximum are shown
on Figure 2 for the three classes of flares.

(a) Flares not followed by a PCA event.

(b) Flares followed by an important PCA.

(c¢) Flares followed by & small or questionable PCA event.

The data shown on this figure introduces & number of problems that
will be discussed in detail in the next quarterly report.

These include:

(a) The 21 flares that were not followed by a known PCA event where
the time of the RF peak intensity followed the time of the Hol flare maximum
(the false alarms). In particular those events where the duration of the RF
emission was greater than 20 minutes or the RF peak intensity exceeded 1000
flux units.

(b) Flares that were followed by a PCA event, where the time of
peak RF flux preceded the time of the H™ flare maximum (the failures).

It was found (ref. 17) that all RF bursts at 2800 and 3750 Mc/s that
were followed by PCA events for which time histories were available, the time
integrated RF flux gave energies in excess of 1077 joules (mzc/s)’l. Inte-
grated RF energiés were calculated for seven of the nine events (ref. 18)
as shown in Table 2.1 below, with other data from Tables 1 and 2. We have
also included the data for the event on 22 June 1957, for which a peak of 570
flux units was reported at 3000 Mc/s by Tokyo, & flux time history is not
available at this time but an approximate energy value (peak flux x duration/2)

is given. Bailey (ref. 2) gives an equivalent 30 Mc/s absorption of 5 db,
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but indicated that this event might be a continuation of the weak event on

the 19th.
absoprtion for the event on the 20th,

a small PCA event.

It is quite probable that this was

Neither Kahle (ref. 15) or Reid and Leinbach (ref. 21) give an

It is interesting to note that seven of the nine events occurred

on the Eastern quadrant of the sun.

All of the events will be examined in detail in the next quarterly

report.
Date ggﬁet Int. wgif;t Uniggt?eak Dur. Ot ﬁzife Imp. CMD I“§§§§§§ed
6/19/57 {2215 W 1609 2325 10 -311613 2 EiS 34
8/28/57 | 2400 3.2 | 2018 760 5 - b4 | 2024 2+ E30 10
8/20/58 |21/1400 3.0 | ook2  1k50 5 -2 | ook 2+ E18 15
9/03/60 | 0500 2.7 | 0033 12000 85 -3} 0108 2+ E88} 160
9/10/61 |2100 2.9 | 1930 880 61 -9|210 1 w80 95
6/22/57 | 0500 5.0 | 0231 570 21 -3]o021 2 E12| (36)
2/09/58 {10/0600 3.2 | 2138 856 32 +10 | 21k2 2+ Wik
3/29/60 | 0800 2.6 0655 8250 52 +24 | 0710 2+ E30 915
3/30/60 |2000 5.0 | [ 1518 640 22 -

540 1750 60 +16 | 1540 2 E13| 160

1640 138

TABIE 2.1

Summary of PCA Events Associated with Flares Importance < 2+

with RF Peak 2 500 Flgg Units with Inteﬁrated Energy

in Units 10~

Joules (m2c/s)
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2.1.3 Central Meridian Distance of Flares Associated with Major RF Bursts

Figure 3 does not indicate any real preferential central meridian
distance for flares associated with the major RF bursts. The seven events
at E60 and E70,Figure 3b’will be examined in more detail with the five events
in the eastern quadrant of the sun shown on Figure 3e.

2.1.4 Time Distribution of All Bursts 2 500 Flux

Figure 4 shows a reasonable correlation between the number of RF
events reported and the number of radio observatories normally observing
during each hour of the universal day. The number of events during the times
of no flare patrol or no flare reported shows a strong concentration during
the first three hours of the universal day. This is in agreement with the
analysis by Dodson and Hedeman (ref. 6) who found the least number of flares
of all importance during the first five and last five hours of the universal
day .

Figure 4 also shows that there were several periods during the univer-
sal day when RF patrol coverage was marginal.

An important PCA is indicated by the letter P in the appropriate box.
The S indicates a small or questionable PCA. The PCA at O40O on April 5, 1960,
is not included, since the association of the RF emission starting at 0140 with
the importance 2 flare which started sometime before 0215 is considered to be
questionable, It is probable that the H & flare maximum occurred sometime

before 0215.
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2.2 FLARES WITH MAJOR RF EMISSIONS FOLLOWED BY A PCA EVENT

During the analysis of the RF-H &« time association for flares of
importance > 3, it was found (ref. 13) that the time of the RF peak flux
followed the time of H ot maximum for 76.5% of the PCA flares.

The use of this criteria for classifying an RF-H of event as a probable
PCA or a non PCA event is almost a complete failure (Fig. 1lb) since only
three of the nine important PCA are associated with a positive At. While
in the case of the smallor questionable PCA events that could be associated
with an RF-H & event six of the seven (Fig. lc) were associated with a
4t2 o.

Figure 1d shows the RF-H & values for &t for minor flares and
RF emissions less than 500 flux units, where the values of A&t were positive
for only three of the seven events.

The large percentage of failures associated with flares of importance

< 2+ may be due to questionable flare association, or failures to observe

the true time of the flare maximum. This situation will be examined during

subsequent investigations.
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3.0 GENERAL DISCUSSION AND PROGRAM FOR THE NEXT QUARTER
3.1 COMPARISON OF PEAK FLUX REPORTED AT DIFFERENT FREQUENCIES

During the progress of this study it was noticed that a wide range of
peak fluxes were reported at the different frequencies for a given event.

In particular it was found that for 47 of the events where both
Tokyo (3000 Mc/s) and Nagoya (3750) reported peak fluxes, the peak reported
at 3000 Mc/s was greater than the peak reported by Nagoya for 37 cases. In
most cases the Tokyo values were greater than the Nagoya by a factor of at
least two and in some cases by a factor of 10 or greater.

Figure 6 shows a scatter plot of the peak flux value at 3000 and 3750
Mc/s with the least squares fit. The reported times of the start of the
emissions, and peak flux agree plus or minus & minute or so in all cases.

A corresponding comparison of peak fluxes at 2800 and 3750 Mc/s show
an almost perfect correlation., Unfortunately, the total number of points is
small since they were made near sunrise at 3750 arnd sunset at 2800. Only one
event shows a large discrepancy (9/28/61 at 2211 UT) when a peak of 800 flux
units was reported at 2800 Mc/s while a peak of 1690 was reported at 3750;
Ottawa reported interference, consequently the real value of the peak flux
may be much greater than 800.

Figure 7 shows a comparison of the deily mean flux for the first six
months of the IGY. This shows an almost complete agreement between 2800 Mc/s
and 3750 Mc/s while the Tokyo mean values average more than 100 flux units
higher. However, the daily fluctuations at all of the freguencies are in
complete agreement.

Figure 8 shows a similar comparison of the daily mean flux for last

six months period of 1960 during the decline of solar activity from the
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maximum toward minimum. It is seen that the close correlation of the
flux at 2800 and 3750 Mc/s still exists while 3000 Mc/s remains high.
3.2 PROGRAM FOR THE NEXT QUARTER

3.2.1 Association of H & and Other Parameters with RF Time Histories

Wherever possible the time histories of the H¢S -RF events will be
examined in greater detail and the possibility that other minor flares pre-
ceding or during the time of the event may influence the classification of the

event as a failure or false alarm or a questionable association will be in-

vestigated.

3.2.2 Investigation of Sunspot Characteristics

Several investigators have carriedout a limited study of sunspot
magnetic field configurations and have found a high probability that a proton
producing flare will occur in sunspots with umbra of opposite polarity in the
same penumbra (classified as a § magnetic configuration). Sunspot groups
associated with both RF-H & failures and false alarms will be examined in
all cases where Mt. Wilson sunspot drawings and magnetic field measurements
were made.

It is anticipated that the many gaps in the Mt. Wilson data will
greatly restrict the mumber of events that can be evaluated, and an effort

will be made to fill the gaps with dats from other observatories.
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DATE ASSOCIATED SOLAR FLARE SHORT WAVE FADE | SPECTRAL 0 i S
Start Duretion Time  Position N On-"" Dur. Type Imp. Start/Dur/Imp | on I}
Min,  Max UT set_ Min, 11 Iv b Gbs. __Type Onset Max, Min, Int. At No. Int.
1295
1.[ 2/24 Mo flare patrol 0000 to 0500 Sone reported %‘/’f #3750 Neg @ 0101.5  0102.5 2,5 1470 e
2.} 6/18 190k 36 1920 S22 w2r  2+(3-)| 1903 &7 8 2+ #2800 Ott  BD 1906.5 1%07.8  30.5 1560 -2.2
3.1 11/15  No flare patrol 1600 to 1800 UT Nane reported #2800 Ott CA 1734 1737 5.0 565 P
15
b, 2/16 1805 154 -- N2 EO6 2+ 182 93 S 3 #2800 Ott CD, 1756 1813 51.0 623 “
i
s.|‘ 2/19 1430 147 145 W25 W23 1+ (2)] 1k29 151 8 3 2800 Ot  SD 1425 1435 29.0 643 -10
é.l 3fol 1730 15 - X0 W55 2 1726 2 s 2 #2800 ott  SD 1721 1724 5.0 614 £
7.%43/10 0515 B85 - me K88 2 0k38 117 SL 3 #3000 Tok CD Olhi3 0518 80.0 850 " 2 3.5
3750 Neg ouk7 - . 1000
8.1 313 1453 32 - N21 B50 2 k52 118 s 3. #2800 Ott sp 1451 1hs5k 14,5 860 My
9. 3/15 1617 80 1635 m22 g2) 2+ (3)| 1623 120 S 3 #2800 Ot sp 1621 1627 23,5 1320 -8
1644 1652 33.0 195
10.] 5/18 1600 10 - 826 B4S 1o 1605 15 8 1 1500  HHI
#2800 ottt 8D 1604.3  160k.4  15.7 515 My
11.| 5/30  No flare reported 030 95 s 3¢ #3000 Tok cb o232.5 @35 1h.5 690 P
Probably no patrol 3750 Meg  CD 234 7.3 ko
12.( 7/22 1624 56 1641 W29 Wsh 2 (2+)| 1635 MO0 s 2+ (1638) 2800 Ott 0 1638 1641.8 8.5 660 +0.8
sD 1646.5 1648 1.5 3%
13.] 11/08 o2 17 o2 Nk 62 1 k3 17 8 1 3000 Tok cb o223 o2l 8.0 369
» cD 38 ks 10.0 538 +3
3750 HNeag D bl 4.8 k)
W[ 11/22 12 63 13 s15 w83 2 1330 65 8 3 (1323) 2800 Ott SA 1333 13347 3.0 17
* SA 1336 1339 20.3 1000 -2.0
15.| 12/20 o432 15 M2 K5 1 (o) #3000 Tok  CD [ oks1 2u.0 530 -8
sous6 27 ohs9  S26 W90 1+ (2)| oz & s 3
16.| 12/26 1h01 61 112 S17W11 2 (3)| 1403 97 SL 3- (1403) #2800 Ot cp 1403 pUT Y 165.0 800 2
17.1 12/29 ooka 100 Qo5 M6 £59 1+ ool 106 8 I {o0h3) #3000 Tok cp ooh3 0056 90.0 1nso +11
3750
1957
18. [1/05  Xo flare patrol from 1500 UT 0050 63 SL 2+ (0050) | #3000 Tok ©D 0050 0056 58.0 501 P
on the bth to 0125 on the Sth 3750
19. ]1/06 Mo flare patrol between 1500 170 53 8 2+ |1703 1711 #2800 Ott S0 1701.5  1703.5  10.0 700
and 2100 UT 9/3+  169/3 <o 1119 1722.5  13.0 70 P
sD 1758 1827 9.0 58
20. [1/24 1638 15 - s28 WO 2 1638 27 8 24 #2800 Ott sD 1637 1638.8 10,0 1000 Ny
21, |2/08 1550 25 1555 s28E38 2 1552 10 8§ 2 t;sl #2800 Ott SO 1550 1551 6.0 865 -4
3+
22. |bfoe @S5 109 0339 816 Wik 2 @50 120 G 3 #3000 Tok cp 0301 0336,5 60, 800 2.5
3750
23. |4/12 1850 80 1920 8525 W73 2(2+) 1856 8 8 3 190'077 (1886) =800 Ot ap 1855.5 1900,5 23 525 -19.5
1.3/3
2k lu28 1300 W3 1323 S1I6E 2 1306 36 s 2+ |13 (1305) | 1500 mT @ 135 451
/ 3 3 3 8/3 ¢ 2800 ots  SD 1305 1306.8 Fo 335
3000 HHZ
Ned CD 1304 6.0 550 M
25. |6/04 0859 41 09 s17wW2T 2 000 30 8 3- (0859) 2980 Ned SO 0859 10 350
. Y 0917 n 610 *
s 0928 D) 66 .
26. |6 (5 1330 s17 w3 2 1328 26 8 3 | 1329 #2800 Ott  SD 1327 1328.2 8.0 725 -1.8
/05 132 7 3 7 » i3+ #2980 Ked sp 1325 8.0 267
27. |6/06 1130 18 133 sew2? 1 Wone reported #2800 Ott 129 1129.8 1.5 525 -3.2
#2980  Nea 1129 1.0 1700
28%*16/19 1609 40 1613 N20 :,bsl 2(2+) 1608 4 8 3 |i615 {1609) #2800 Ott SA 1609 1610 10.0  232% ~3.0 7 W
5/3 2980 MNed
296 21 k1 m3Em2 2 @29 T S 2 (e231) 2000 Mes D 33 8.0 9%
/22 % 3 #3000 Tok CD @i 3B 223 570 2.6 8 5.0
. {672 2 6 2335 no w2 1 2325 S5 SL 1 (2408) 1420 9ya [31] 2357 8.2 >»239
o | BB BE MEe L #3000 Tok oD  2k0B 255 5.0 50k "
3750 Mg CD a2 2540 16.0 a2
. reported o013 7 8L 2 (oa15) 2000 Meg  BSD 0016 0016.3 2.5 70
3. 7/ Ko flare 2800 Ott SD 0015 0017 6.0 180
#3000 Tok  CD 0015 0016.5 23.0 »630 r
3750 Mg 8D 0015 0016.3 3.9 305
2. J1/r o6 a7 MO RS 2 w7 60 8 3 Wed SD  0659.5 = 7.0 5% *
Ll 33 068 % 3750 Beg  ECD 0633 0633.5 1.5 106
82 1; B2 2 1335 5 8 2 {i3a1) 28cc Ot E1Y 1321.5 1322.5 6.5 23
R U 3w & * sp 1335 1335.9 8.0 850 -1
b 1 26 W71 1 0100 60 8L 3 |0129.4 W20 Sya ESD  OL28 - 2.5 >i%
W |80 oz 7 i b /3 2000 Mag 8D 0127 0128.6 3.0 550
3000 Tok CD 0126.7  0127.5 2.5 100
#3750 Meg ECD Q)26 0127.4 40 1700 - 3.0
PAGE 1.1
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With PCA Association

My Time of RF peak unknown

] See the note indicated by the subscript.
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g — 01 TR C— o)
On- Dur, Type Inp.[Start/Dur/Imp Time tion
set__Min, 1L v £ Cbe. Type Onset  Max.  MWin. Int. 4t  JNo. Int,
. .. |
35e4 8/28 2000 235 2024 S29 B30 2+(3) | 200 18 8 2+ ﬁ}j" #2800 oOtt 8D 2017.7  2019.5 5.0 760 -5 13 3.2
3. [8/30 %o flare patrol 215 25 8L 2 |223.7 2212 #2000 Eag KD 2210 2213.7 6.0 €19
333 313 2800 Ott 8D 2210 2213.7  10.3 haol P
#3750 Nag ECD 2209 2213.1 8.0 538
37.18/31 0522 1o% 0552 $31 w02 2+({3) | None reported {0548) 1420 sya 8D o548 05kg 2.0 21k
05k 42 0550  NI13 BO3 2 oskk 76 8 3 2000 Nag  BCD-CA 0548 05y 80.0 16k
Ned 0548 - 12.0 k26
#3000 Tok (D o545.5  osikg »3.5 569 -1
3750 Neg (D 0548 ohid 60.0 261
38.19/01 o6 43 0952 M2Wo9 2(3) | 0950 bo S 2 #2980 Rea (D oglg - 7.0 605
3000 Tok 8D 0949 0950 3.0 332 -2
39. | 9/03 1018 45 1023 ns5 wo  2(2+) w0 k2 S 2+ 1500 HHI > 1002 1026 28.0 27h
#2980 Wea (D 1021.5 .- 13.0 738 "
s 1039 - 2.0 2k
3000 Gar ECD 1027 1027 2.0 268
4o.|9/07 oBlo 35 o823 M5 w88 1+ (2) ]| o806 36 s 3 #1500 HHI 8D o811 o812 k3.0 571
#2000 Kag ESD  0BLL o813 ks 800
#2980 Ned 8D 0811.5  -. 9.0 ~2220
3000 HHI
#3750 Nag 8D 0811 0812.8 3.0 2015 -10.2
41, [9/12  No flare patrol G200 to 0300 UT ®R 57 6 2 120 Sya 3D o221 221 0.6 127
#3000 Tox  CD 20,5  0221.3 2.0 610 P
IS0 Mg CD 19 o221 2.5 e
42, }9/12 1510 88 1516 M1 W18 2 (3) 1513 39 8 2+ |1516 1515 #1500 HHEXI  CD 1515 1516 28.5 627
72/3+ 310/3 #2800 Ott sD 151k 1515 18.0 850 -1
#2980 Mea CD 1515 - 1.0 1220
3000 HHI €D 1514 1516 16,0 .-
43.19/13 0602 12 0623 s1o w2k 1 (2) 0603 2 8L 1 120 Sya 4D 0623 0623 2.5 224
2000 Bag ECD 0622 06224 3.0 290
2980 Ned (D o622 o622 1.0 618 R
3000 Gor ECD O3 0623 3.0 380
370 Mag KD 0622 0622,k 3.0 20k
44, |9/15 0333 45 0337 MO BE9 2 03y 83 8 3 2000 Mg SD 0332 0335 5.0 m
#3000 Tok 8D 0332.5 033 7.0 830 -3
3750 MNag 8D 0332 033k 5.0 460
b5, |9/20 0529 23 0533 E3wW13 1 %532 10 8 1 2000 ¥ag €D 0537 0539 8.0 23
#3000 Tok €D 0537 0539 u.0 505+
3750 MNag 8D 0536 0539 6.0 200
46, [10/08 @31 27 ko W7 W05 2 @30 28 8L 2 1420 Syd 8D 232 @3} 3.0 186
2000 Nag 9D 32,5  0e3h.2 3.0 217
#3000 Tok PBD 02335 R 7.5 800 6.0
47, [10/15 Mo flare patrel 2000 to 2400 UT 250 12§ 1+ 1420 8ya 8D 2152 2153 3.5 ka1 P
#2800 Ott  SD 2150 2153 10.0 1000
48. [10/18 o6 119 0828 s2bwobh 1 (2) | o0 20 8 3 1500 MHI  CD 0816 o8eo 9.0 184
Ned 8D 0818 - 12,0 Sk L
3000 HHI of10 0821 6.0 238
49, {10/19  ouob 9 oul0 S8 w20 1 006 24 s 1 2000 Nag 8D ok03 o0405.7 7.0 135
#3000 Tok E8D  OhoS 006 7.0 700 Y
sD ou31 ok3L 7.2 370
Okl oS 8,5 369
3750 Mag  CD 000 olos 8.0 160
50. [10/20 Mo flare patrol 0000 to 0310 UT k2 38 s 2+ W0 sya P o251 0255 8.0 252
2000 MNag F o2u8 0255 10,0 339 P
#3000 Tok CA 0239 oesis 40.0 1100
3750 Mg T 0238 sk 18.0 478
51. {10/23 o621 2k - 827 w76 1+ (3) | o620 32 E] 2 2000 Mag  ESD  0622,5  0623.6 b5
#3750 MNag ECD  0622.h 06234 5.5 1640 "
S2. |10/26 No flare patrol 0000 to kOO UT @35 20 s 2 1420 Sya  CD 0139 0139 6.0 99
2000 MNag CD 0138 039 8.0 125 4 .
#3000 Tok €D 0138 0139 0.0 880
#3750 Nag P 0138 a138.2 1.0 10
53. |10/30 No flare patrol 0000 to G220 UT None reported 2000 Nag o] 0038 0040 9.0 [
#3000 Tok  CD 0037 00k0 6.0 550 P
3750 Meg @ 0038 0040 9.0 78
sk, {11/05 1205  s2 1207 sa2b Wk 2 (3) | 1207 1 s 2+ 1500 HHI  CD 1204 1208 17.0 247
#2800 ott  SD 1205 1207 8.0 S50 0
2980  Wed
3000 HHI
55. |11/06 083k 26 0Bkl  s28 w67 2 (2+) | 0833 29 s 3- #2980 Ned  SD 0837 - 3.0 572 %3
3000  Gor
56. [11/15 0517 79 0537 M8 Wk 1+ (3) | 0527 S1 [+ 1- 120 8ya 8D osh2 0543 6.5 165
2000 MNag CD 0526 o542 25.0 138
#3000 Tok CA 0522 osk2  »38.0 537 +5
3750 Nag <0 0522 o542 30.0 93
s7. [11/22 ool 42 okog N3 w28 2 (2+) | oko6 33 8 3- 1420 Syd D oko7 oko9 2.5 184
/ 2000 Nag PCD  OkoG o0W0g. 4 9.0 200
#3000 Tok €D ook ooy 3.0 870 0
3750 Nag £CD ohob 0409, 7T 10.0 »380
58, |1/23 o150 95 0B W6 w3k 2 {3} | o757 W 8 2 1500 HKI €D <0759 o759 27.0 179
2980 Ned €D 075 759 k.o 56 -3
3000 HHI €D o750 o759 €3.0 -
s9. |12/06 2400 0 - 822 Wh5 1+ 2347 23 SL 1+ 2000 Nag £ 2346 2348.5 5.0 174 M.
9 |1/ 3 #3000 Tok SD 2346 2348 9.0 80 1
. ESD 2Uoo.2 2b00,2 0.9 Tho
3750 eg 2346 23984 3.0 290
60. {12/13 <027 >79 023% W15 E0 1 0156 kg sL 3 120 gya 8D 0159 0200 ko 165
2000 Neg CA 0159 0233 .0 21
#3000 Tok CA 0153 0232 70.0 1130 -2
#3750 Nag CA 0155 @32 46.0 650
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DATE ASSOCIATED SOLAR FLARE [ _SHORT WAVE FADE | SPECTAL ] 00_TO_3750 Mc/s PR
Start Duratlon Time  Position Imp. | On-  Dur, Type Imp.|Start/Dur/izp ime  Duration FPeak
Min, Max. zet __ Min. 11 v e Obs.  Type Onset Max. Min, Imt. At No.  Int
61. |12/17 o738 150 0737 K0 EM1 2+ 0732 58 8L a2+ #4520 sya CD 073 o7 15.0 626 + 510 Weak
62. {12/13 0915 60 - %21 L6 1 Yone reported 1500 WHI €D 0916 0933 31.0 243 My
#2980  Ned cb o917 —- 21.0 632
63. [12/21 233k 26 2345 515 B60  1- None reported 2000 Meg 8b 2346 2347 3.0 b1
23k 18 2347 N5 E27 1 #3000 Tok CD 234 2346.3 5.0 556
239 36 218 M7 wer 1. 3750 8D 2W6 2347 2.0 180 LS
4. [12/22  oW37 28 oll2 N8 W26  1- Nooe reported 1420  Syd cp ob3g o439 1.0 ¥19
o438 5 ok39 821 E16 1- 2000 MNeg CD o437 039 5.0 93 L2
ou38 7 oo 320 W35 1- #3000 Tok CD ou37 o439 7.0 505
oh3g 25 oulh3 526 BML  1-
65. |12/22 1022 39 103 M9 W28 1+ 1030 22 8 3 2980 MNed CD 1028 1031 6.5 583 -3
66. |12/22 2240 52 22uls w20 W3k 1 (2) 2238 s2 s 2+ (2235) 1520 s8ya D 2236 2240 26.0 »952 -4
67. |12/23 ¢ooes 215 0029 M8 W 1 o2 43  SL 1+ 2000 MNag  SD 0038 0038.5 1.0 1
0038 14 0039 N6 Ek0 2 #3000 Tok ESD  0024.5 0025.5 ho sk n
D 0038 0038.5 2,0 56k
3750 Nag SD 002k, 5 0025.5 2,0 123
sp 0038 0038.4 2,0 90
68, |12/23 136 81 ko M8 WhS 1+ W38 24 sL 2+ 1437 2800 oOtt CA 1h37 k7 23.0 155
43/3 #2080 MNed CD 14k -- 10.0 60
69. [12/24 0003 - ¥30 E30 1 Nooe reported 3000 Tok CD 0018 0020 7.0 51 My
D 0103 0103.7 lo0 527
D o127 0127.7 3.0 503
70. |12/26 21 13 0227 N1 E03 1 None reported #3000 Tok 8D 022 0222.5 1.0 570 <5
cD 0227,5 0229.5 2.5 512
71. |12/25 o435 » 2 - S07 WS9 1 os30 25 8 2+ 120  39yd cp ob36 o437 4.5 356 My
2000 MNeg  SD 03k 0437.2 6.0 9
*3000 Tok 8D o3k o7 16.0 800
[+ olsS olisg.7 5.0 72
72. (12/25 Mo flare reported None reported 2000 Mag 5D 0530 0530.3 1.0 22 r
%3000 Tok CD 0529.9  0530.2 5.0 524
3750 Nag
73. (12/26 Mo flare patrol w45 4o s 2+ #2000 Neg ESD o2ls.5 02k6.5 2.5 1690
#3000 Tok ECD ols o2hé 15.0 2300 P
#3750 Nag ECD als.5 ous.3 5.0 2650
74, [12/28 2229 62 230 N5 W50 2 223 W0 8 2 #1420 Sya S 2230 2 1.0 916 ° S11  Weak
1958
75. |1/15 1640 bad 1682 S13 ws8 2+ (3)| 1640 120 s 3 (16u0} 2800 oOtt 8D 1640 1720 240.0
. SA 1640 1642.7 28.0 1350 +0.7
76%8[2/09 2108 11k 2142 sSi2 w1k 2+ 21k 20 sL 1 2116 1420 ‘syd CA 2113 2136 24,5 207
106/3 CA 2138 2152 3.0 856 +10 2 3.2
77. |2/26 0527 65 0550 S18 w6l 2 o5k 56 SL 2+ | 0602 (0551) 120 Syd SD 0551 0552 8.0 168
9.5/2 2000 Mag D 0543 0551.7 12,0 175
3000 Tok CD o543 osks.8 5.0 343
» ECD 0550 0550 8.0 1048 o
#3750 Mag <D o5k3 0551.7 4.0 500
8. |3/0 No flare patrol 1100-1300 UT u» 22 8 1 #2980  Ned cb 134 - 6.5 941 P
#3000 Tok sb n3p nss 16.0 7%
79. }3/28 1030 & 1038 sab E26 2 lok W\ 8 3+ gg BI  SD 1034 1035 5.0 179
Ned
#3000 Tok 8D 1033 1034 15.0 758 -4
80. |3/28 1703 12 17k 815 BOS 2+ 1708 70 s 3 {17R) #2800 Ot 5D 1708.5 1711.5 1.0 575 -7.5
81. [3/28 2042 L9 2047 s2h x21 2 20k2 26 L] 2+ #2800  Ott [} 2043 2045.1 33.0 520 1.9
82. [3/29 1339 3 1343 W55 E78 2 1w0 35 S 3 1500 HHI  SD 1340 1342 10.0 186
2800 ott 8 13%0.5 132 10.0 310
#2980 MNed  SD 1315 .- 1.5 b2k -1
3000 MHX
83, |3/29 1819 56 1823 S24 08 2 1821 59 ] 3 2800 Ott sD 1820.5 1821.8 12,5 1koo -1.2
au. f3/30  oous a8 0108 RIS ETW 2 09 12 S 2 2000 Fag T 0052 052.3 1.0 23
ESD 0107 0107.6 2.0 180
#3000 Tok CD  0106.5  0lO7.7 5.0 735 0.3 !
3750 Meg ESD 0107 0107.6 10
8s5. [3/31  ooos ook s1T w22 2 0006 W G 2+ 2000 Mag CD 0007 0010.3 7.0 86 s1b
#3000 Tok CD 0006 0010.3 9.0 561 -3.7
3750 ¥eg D 0006 0010.3 7.0 188
86. |uj01 1050 120 1100  S13 Wk3 2+ 1055 38 E) 2+ #1500 HHI b 1052 105%.5 69.0 838 4.5
2800 oOtt SD <1053 1054.5 >T7.0 74
Red 1053.5
87. |ujo2 <oso2 313 - s23 Wik 2 os9 Th S 2+ 2000 Mag 0500.5
#3750 Nag s ols8 0500.3 3.5 8o My
88, |5/05 2085 s0 2035 M2k WSO 1+ 2800 Ott A 2034.7  20%.5 7.0 S8 -0.5
#2032 43 2037 515 W39 1+ 2032 38 S 2+
. [6/oh 0055 14 0103  N4T K74 1 None reported W20 sya F 00k2 00k3 2.0 2%
8 / 2000 Nag r ooks 00U5.6 3.0 260
< 0050 052.2 8.0 130
#3000 Tok CD ooks.4  00k7.0 b0 >67h -16.0
BCD 0050 0053 13.0 70
3750 Nag 8D 0o 0035.5 3.0 62
r [ 0047.2 3.0 koo
0051 0053 7.0 155
90. |6/05 0835 90 0850 K15 W65 2+ 08k2 55 8 2+ {0539) 1506 8HI se B33 ofl] .S 37.0 451
Ned
WI 8 0839.5  0B43.h 25.5 868 -£.6
3000 Joa ESD 08isls 10.0 k03
3000 Gor
91. |6/05 1615 142 1631 S18 ®69 2+ 1620 100 8 3 1500 HMI [} 1616 }623.‘; 8.0
713,
1715.5
1720.3
1723.4 625 Ny
2800 Ott 8D 1614 - 180.0 25
162k 1623 18.0 387
1655 1710 23.0 360
178 1723.5 22.0 255
3000 HHI  SD 1617 1622.7 586
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TABLE | {Continved)

7y § XS SO Py ]
Start Duration Time  Position Imp. On- . .| 8tart, D
N 11 v
.| 6/26 o245 152 0306 OB 2+ (3) | a2hr 85 8L 2+ | 0308 {02%%) 2000 cp o2kl oeks5.9 k.0 k.J
16/~  ong 3000 @ o3 ks 7.0 blo
116/1 3150 3 ool a2ble.9 3.0 57
W20 sya 0255 oneé 30.0 189
2000 Wag CD 55 06,2 0.0 100 xg
#3000 Tok  CD 0255 0%07.8  22.0 507
3750 Mes CD w55 0307.8 30.0 155
93.] 6/21 @Sk T 0308 MOR37 1+(2) |08 25 8 2 ’ 2000 HNeg 8D 0306 0306.8 3.0 70 .
#3000 Tok E8D . 0X6 0306.5 6.0 593 -~ 15
3750 Bag 8D 0305 0306.7 7.0 25
9h.| 7/03 0Okl 33 0050 N30 B37 1+ (2) (0050 7 8 1- 1420 sya 8D 0048 0ou8 2.0 206
2000 M¥ag 8D 006 00k8.2 3.0 135
#3000 fox 8D ools 00k8.2 6.0 620 - 1.8
3750 Mg 8D < ooMB8,1 oo48.1 »1.0 30
95.| 7/0M 0513 21 o517 R29 B26 1+ o517 1 8 1 W20 8yd
2000 Bag
2980 Wed
#3000 Tok D 0516 0517 b0 »789
#3750 Neg ESD 0515 0517.1 2,5 800 +0.1
9%.| 7/20 Wo flare reported a2kl 31 8 1 2000 Neg 8D o2kl oeN2.6 2.5 115
%3000 Tox BSD  0241.0  0°k2,5 4.0 597 r
3750 Neg 8D o2k1 eh2.5 2.5 23
97.| /28 2327 121 2843 K10 BES 2+ 2uk 56 © 2 2000 HBag SO 2l 2hk3.2 6.0 (75)
#3000 Tok ESD  2ubl.3  2kk3 7.0 8
#3750 Bag  SD 24h3.1 ko 535 +0.1
98.] 7/29  oks8 28 ohsE  31LWB 2 None reported 2000 Neg CD 0503 0510 4.0 (31)
#3000 Tok CD 0505.2 0512 8.0 506 +14
3750 Mag 3D 0503 0510 3.0 (10}
9. 8/02 1840 n 18h1 514 W90 1. 1840 153 8 3+ |1843 (1840) 2800 ot Sb 1840 - >300.0 30
8/3 8A 1840 2842.1 25.0 2050 .11
2080  Wed
100.| 8/20 00U W6 OOk N6 K18 2+ (3) | ook2 33 3 2+ | 0Ok6 (ook2) 1420 syd [+] oolo OOk 13.0 255
s/3 #2000 Kag ECD  0OMO ook 7.0 (6200 M 29 3.0
006 #3000 Tok (D ookl 00h3.3 7.0 1260
19/- #3750 ECD  0okl.5  ook2. 5.0 1450 -1.6
101.| 8/28 1025 20 1030 S18 W6k 2+ w3 62 8 3 {1028) 1500 HHI  CD 1009 1039 53.5 215 N,
2800 ott 1028 1039.5  20.0 350 8
*3000 HHI CD 1019 1039 36.0 573 +9.0
HHI also max. at 1028 and 1030
OTT in sunrise oscillstion
102. | 9/14 0Bz 128 0835 810 w80 2+ (3+) |0B51 S8 8 3 (0832) 1500 MHI [} 083k 0904 85.0 W60
2980 Med  SD 0833.5 .- 5.0 37 LM
- ] 0847,5  -- 43.0 870
#3000 HHI M 0830 0904 69.0 1259 +29
103. | 10/19 063 106 o125 S17w35 2+ (3) loro 20 8 2 1420 Sy
2000  Meg ESD 0723 or25 3.0 305
2980 Ned
#3750 Nag ESD 0723 o123.9 2.0 %8 -1.1
104, [10/21 2218 129 2330 gok w22 2+ (3) 238 T2 8 3+ 128 2327 2000 Wag  CP 2323 237 55.0  ued
13/3+  23/3 . 2355 520
2328 23 #3000 Tok CD <235 2345 »35.0 1900
32/- 16/3 B750  Nag ¢ 2323 2327 55.0 1150 -3.0
105. [11/21 No flare patrol 2230-2430 ¥one reported #1420 Sya  CD 238 2320 3.0 53 ?
2000 Reg CD 2316 2319.1 5.0 (165
3750 ¥ 2318 2320.4 3.0 (25
106, [12/11 116 37 1127 S0l BO3 2 nz 22 8 2 #1500 HMI  CD nn 129 4.0 683 +2.0
2980 Ned CD n1s -- 20.0 358
3000 HMI
107. |12/11 18R ko 1812 s0R W06 2 1808 32 8 2+ (1805) | %800 otz sp 1805 1810 20.0 1225 -2.0
108. |12/12 1215 212 130k sS03 w08 2+ 1257 38 8 2 (1258) 1500 HHI 8D 1251.5 12528 2.5 191
2800 ott  SD 1252 1252.8 1.0 35
- 8D 1257 1300.5 18.0 1500 -3.5
#2980 MNeda  CD 1258 - 18,0 ~ 1799
109. f12/17 1047 28 1053 SIEWST 1 Nore reported 1500 WA 8D 1039 101 19.0 k20 -12.0
#2980 Ned 9D 1039.5  -- 5.0 S7L
W20 8§ r 0 16!
uo. |12/23 oh3 138 o6k smsEES 2+ (3) |os0 73 O 3 os9) | o e o oR 28 85 Wl e
%3000 Tok O 5% 0605 350.0 1750 :
#3750 HNag OB 0534 0605 50.0 1020
111, |12/24 otk 24 0950 814 ESH 1 (x+) |o93 17 8 1 1500 HMI 8D 0gué 0947 6.5 260
#2980 Ned  SD gt - 3.0 493
3000 HHI  SD 096 o7 10.5 W70 -3.0
Jod  ECD 0950 0951 2.0 330
1929
n2. f1ae 2280 12 2k w21 Bl - None reported #2800 Ot - 2130 -- 15.0 2000 L
13. 12/08 132 o4 W10 N6 W69 1 (14) |12 29 8 2 |1344.5 (1342) | #1500 MMI CD 132 1348 7.0 6hs -2
5.3/3 28 ot [} 1325 1343 8.0 (180)
2980 Ned
3000 HHI CD 1380.5  133.2 1.0 bss
k. |3/ 237 33 2320 W25 WS6 1+ 220 39 8 2 2000 MNag 8D 2317.5 2319.7 6.0 97
#3750 HNag sD 2317.5 2319.4 .0 6o -0.6
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TATE [ ERY WVE FADE_ | BPECRUL
tart on aition . - + Type tart,
Min. Max. set  Min. p39 v b4 Gbs Onset dax. Int, t No. Int.
1S, [3/21 1256 65 13 meBwe6 1+ (2) | 1326 33 8L 1 1500 ERI 8D 1329.7 133 1.3 W
Fed 8D 1329 1330 1.0 ~50 -1
ué. [3/29 o786 10k o7sh m7 E6 2 orso0 ko s 3 {o746) 2000 Neg CD o7k 0751 9.0 500
2980 Ned 8 oTNT - 19,0 >588
#3750 Mag 8D oTh6 o150 10.0 1050 -
n7. jkfor 1520 20 - 2l 351 1 ¥one reported #1500 MEI M 1522 1524 277 B "
3000 HMI CP - 1522.8 1525 b7 24
ns. {5/08 2252 30 2257 K3 BB6 2+ (3) | 2258 2 s 2 |2259  (2254) | #2000 Meg 8D 2255 225%.5 12,0 1600
20/3 #2800 Ott [+ 22sh 2257 ¥8.0 2200
#3750 Nag D 2254 2256.5 10.0 2750  -0.5
19. |5/13 [ 314 56 0514 n22 X262+ ol 36 s 2 | 0516 0525 2000 Mag cb o510 0513,2 6.0 230
9/- 65/- #3750 Neg 8D 0510 0513.1 5.0 570 -0.9
120. |5/13 2339 38 2342 S09 K88 1+ (2) | 230 10 8 11+ 2000 HNeg sp 2340 23%0.8 2.0 640
2800 oOtt ESD  23h0.3 23k »2.7 880
3000 Tok ESD  23}l.0 2340 »2.0 ko
#3750 Nag 8D 2 2310.6 1.5 1000 -1k
121. |5/17 0523 37 0527 N1 W30 2+ (3) [ 0525 35 8 2 (0523) | #2000 Bag CD 052k 0525 15.0 2700
3000 Tok ECD 052k 0525 20.0 466 -2.0
#3750 MNag OD 0523 o525 13.0 3300
122. |5/17 o700 28 o707 1 W30 1 (2) oros 23 8 3 #1500 HHI r o706 o7 29.5 g2
#2000 Nag 8D 0705.5  0706.8 ko &5
#3000 HHI D 0705 0707 23.1 1217
#3750 NBeg 8D 0705 0706.7 3.0 1280 -0.3
123. |5/18 Mo flare patrol 0150 to Ok30 okok S0 8 2 | owor #2000 Meg 8D 0403 Ohoh, 3 5.0 930
5/- 3000 Tok ESD  O403.2  OkOK.O 1.0 kho P
#3750 Mag SO () ohols,2 3.0 1750
124, [6/09 Ko flare reported 1635 180 8 3 1714 1500 HHI  CP 6~ 103.5 »1130
u6/2 2800 ott s 1635 1652 412.0 2000 r
2980 MNed @ 16k0 - 27.0 »759
125. |6f09 1707 113 - n7e90 2 None reparted 1714 2800 oOtt 1707.5  1709.5 5.0 15
b6/2 cA 1mé6 1719 1.0 135 w
- SA 1728 1740 70.0 1800
#2980 Neda D 1735 - 45.0 »750
126. |6/10  No flare reported Nooe reported kT #2000 Nag @ih.5  0246.6 5.5 1450
21/ #3000 Tok ESD  0R45.B  ok8 8.0 520 r
#3750 5 o2k7 2250
127. {6/13 0357 1n 0358 N7 ES8 1 (2+) | 0358 20 s 1 2000 Mag sp 0357.5 0358.3 3.5 k50 817 1.5
3000 Tok ECD 0358 0359 8.0 k8o
#3750 Neg 8D 0357 0358.2 2.5 5% +0.2
128. |7/27 1222 78 1230 Mk E50 2 (2+) | 1228 26 8 2+ 1500 HHI cA 1229 45.0 570
2800 ott 5B 1225 1229 76.0 1025 -1.0
3000 HHI 1218 1234.5 .0 >koo
2080 MNed
129. |7/29 1202 126 1213 m1E7 2 158 1@  SL 2+ 2800 ot S 158 1209 290.0 325
#2980 Nea  CD 1202 - 13.0 g7 L]
3000 HMI
130. |7/29 2u7 86 2120 M5 E22 2+ 2120 k5 3 2 (2117) | #2800 o0t  sp 2n8 219 6.0 790 -1.0
1. |8/27 128 30 1230 mMSweo 1+, (2)] 1220 22 8 2 2800 ott  Sp 1219 1221 61.0 335 -9.0
2980 Ned 5D 1219 - 5.0 560
#3000 HHX F 1218.7 1221 5.8 681
132. |8/28 07 61 0039 K E7L 1, {2) o028 140 5L 2+ [ 0038 0055 2000 MNag CD 09 00k3 25.0 250
10/2 155/- 3750 Keg CD ok 00k1 30.0 5ko +2.0
133. [8/28 a1 12 013 M3 E69 1 Nove reported 1420  8yad
#2000 Neg CD om 0123 30.0 2250 +10.0
#3000 Tok ESD  OlS 0120 20,0 1520
#3750 Nag o8 850
13%. |g/o3 ok 218 ok23 K25 K86 2+ o2 20 8 3 | ok2k.s 1420 Syd ED  Ok20 okl 5.5 173
13.5/- 2000 Weg 8D ok21 oh22.2 3.5 385
#3000 Tok ESD_ Ok20.5  O0420.5 2.0 6850 -2.5
135. 110/17 Mo flare reported Nome reported 3000 Tok BSD 01508  0150.9 2.0 543 r
136. |10/17 Mo flare reported None reported 3000 Tok ESD 022 @22.2 1.0 600 r
137. |10/20 No fiare reported None reported 3000 Tox ESD  0012.5  00l2.8 30 T r
138, f11/26 0923 153 0937 815 W17 2+ 09% b 3 1+ 2980 Ned (D 0928 - W.0 5% [N
139. |1/30 od7 & @50 NOB K16 2+ ®hg N B8 3- | @51 oxnr2 #2000 Nag D oek7 @50.3  18.0 2750
67/- 3B/~ #3000 Tok CD oekd w@s2.5 9.0 1229
#3750 Mag CD 4T a@s2.3 12.0 1750 +2.3
o, |12/02 1219 113 1229 M7 W6 2+ 1246 76 S 2+ (1250) | #2800 ott sp 1245 1248 12,0 875 +19
2980 Med D 1246 - 9.0 543
. lizfos 1215 35 1221 W2 wWor 2 1220 12 8 2 2980 Ned SD 1216 - 1.0
- (=) 1219 - 2.0 551 "
sp 1226 - L0 367
142, [12/08 OTMT 52 o156 M2 w3 2 o755 25 s 1+ * 2980 Med [} o757 - &.0 560 [
3. [12/21 oou3 187 0052 SO WSk 2 None reported 00;5 om; #3000 Tok CD 005 0050 2.0 61 -2.0
25/-  150/-
1960
bk, [1/15 1336 79 - 520 w68 2 (3), | 1340 U5 SL 1+ (1336) 1500 HHI 23 1335 1410 >85.0 4o W
#3000 HHI C+ 133 1357.6  87.0 750
145. [2/18  Fo flare reported a3 M 8 3+ #3750 Mag C 0053 aol.3  17.0 765 r
186, ]3/28 2042 68 2056 w5 r37 2 2050 50 8 2+ | 2057 2050 » 2800 Ott [3 2047.7 2055 1.8 750 Mo
15/3  »2ko/3 2102.5 2117 55.2 885
ree|3f29  oBlo IR0 orie m3Eze 2+ (3) [oés2 121 s k3 (0656) 2000 Nag v 0655 o733.%  120.0 N9000 39 2.6
#3750 Nag Ce 0655 0733.5 52.0 8250 +23.5
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o STRdLE FREQUIICY 1500 10_3750 Wc/s A
tart Duration Time ition | Start, Time  Duration Peak
Min. hu v 4 s, Type Onset . Min. _Int, Av No. 1Int,
1u8e3/30 1SS 339 150 K12 R13 3 [1529 1526 #2800 ovt  C+ 1518 1527 22,0 &40 4o 5.0
/3 usk/3 1556 198.0 1750 +16
9. {4/03 <on7 5 0317 M2 W33 2 0305 25 s 2¢ 2000 Fag 0306 0310.5 5.0
#3750 Neg C 0306 0310.6 5.0 1300 - b
150. {4/05 <0215 n2 w62 oo 157 st 3+ o152 o7 #2000  Nag C+ o1ko c06.1  125.0 1230
15/3  S3/3 #3000 Tok  CA o152 0202.7  6k,0 2400 )4 b2 3
#3756 Neg  C+ o1ko 0202.3  90.0 6000
151. | /29 No flare reported None reported 22000 Rag c 0525 0538.1 23.0 990,
3750 Meg S 0526 0532.0 2.0 15 ¥
152. |s/e6 0850 120 0928 K1k W15 2+ 091k k6 s H (0909) #2980 Ned (3 0909 - 27.0 1350 My
153. 16/25 <16 >20 09 M1 E03 1+ (2) Jlce? 33 8 2 1500 HRI & 1005.8  1027.1  10.5 193
#2800 oOtt 8 1026 1026.9 5.0 650 - 2.1
3000 HHI
15k. |6/25 2039 61 2046 N9 WO 2+ (3) |2oko 30 8 2. |20u8 2045 #2800 Ott c+ 2037 206 %0.0 700 o
17/3 683
155, j6/29 0125 8 0148 K21 wso 1 (1+) Jo138 128 8§ 2 2000 MNag r 0137 0142.3 17.0 240
#3750 Mg T 0135 07.9 21,0 840 -0.1
156. |6/30 1029 76 - mBweh 1(14) Jr030 R s 2 #1500 WHI C 1009.5 1037.1 52,5  Sh1
2980 Ned S 1025 - 23.0 36 "
3000 HHI
157. |8/o7 ok W o737 M8k 1 o730 55 8 2+ 1500 HAI C o723.5  0730.2 ] 284
2000 Meg C o725 0730.0  10.0 450
#3750 Mag C 0725 0729.3 20,0 610 - 1.7
158, |8/11 23 97 0257 N21 B35 2 (2+) Joe25 90  sL 2 1420 Syd
2000 Nag ? @23 ®@53.0  35.0 375
#3000 Tok  CD 0235.6  0252.0  19.0 562
#3750  MNag r o2 oR52.9 35.0 610 -k
159. j8/11 196 %9 1Ry WRE6 2+ (3+) Jies 65 8 2 1929 1926 2800 ott 2 0916 1.0 9
9/3+  53f2 L] ) 0923.5 0928 37.0 1100 - 10
160, [8/14 0511 104 0525 w22 Wob 2+ (3) Josi5 U5 s 3 #2000 Nag c 0515 0518.2 20.0 ™5
. #3750 Mag  C 0514 0518 19,0 110 - 6.6
161. [8/14 2k 92 1310 N20 E36 2 {(2+) f1307 53 S 3- 2800 Ott s 1307 1310.7 16.0 680 + 0.7
162%#|9/03 0037 77 0108 m8 e88 2+ (3) fooks 126 SL 3+ loloe 0038 #2000 Nag c 0035 0105.2 90.0 7100 w 2.7
22/1 >16/2 #3000 Tok  C+ 0059 0105 50.0 5800 a
#3750 Meg C 0039 0104.6 85,0 12000 -3.4 11
163. [9/26 1710 105 1724 SR E68 1 1709 101 S 3 |rw 17 #2800 ot  C+ 1702 1712 23.0 550
Ww/3 uk/3 | . c+ 1725 1756 74,0 2000 2
2980 Ned
16heel9/26 0525 51 0539 822 Wel 1+ (2+) J0520 121  SL 3+ (0543 <0554 2o syd ¢ 0529 - 38.0 »139
21/2 »17/1 2000 Mg
3000 Tok C 0532 o545 28.0 1120 +6.0 s20 2.0
3750 Kag
165. po/i0 0710 86 0722 S17W23 1+ (2) [None reported W20 Ssya C 070 ons 21.0 30
2000 Nag C 0708 0719.3  20.0 270
®w750 Mg € o708 o0ng.2  20.0 510 - 2.8
166. §10/11 0517 159 0535 817 W36 2 25 63 8 3 530 0532 1420  Syd
/ 0600 17/3 >ko/2 2000 Mag C+ 0523 0527.6  26.0 630
3750 MNag  C+ 0520 0532.8 L4o.0 1580 - 2.2
0528.6
167#= D1/11 0305 83 030  N2B El2 2 (2¢) Lnl 185 s 3+ 39 0330 1420  Byd
B/2 219/3 2000 Nag c+ oné 0320 120.0 L6
* ok27 900 G322 vs
%750 Nag S+ 0315 on? 115.0 800
0345 3400 +5.0
ok30 1400
loves N1/14 0246 124 o308 W27 W20 2+ 0300 120 sL 3 0305 1420  Syd
1ns/3 #2000 Nag FCS 0258 ok3.7 1k0.0 1800 G:3k VS
{Gregory associates s proton svent on 11/1k at 22xx UT with an importance 1+ *3750 Nag rcs 0258 0354.6 140.0 4300 +50.6
jt 2114 UT. The importance 2+ flare at 0246 seems to be & more logical candidate.)
o6y
163, 910 1950 64 2010 MO8 W80 1 192 201 SL 3 |1947 1937 #2800 ott € 1930 2001 61.0 880 - 9.0 56 2.9
271/3  50/3 N3
170. l9/16 1057 121 1110 KB ETT 2+ (3+) Mo S0 s 2 1500 HWMI € i055.0  Liok.C  70.0
1u.6 146
#2980 Ned C 1101.0  1104.6  34.0 532 - 5.4
hoeo
. B/13 1bkk 116 pLTY WO B66 2+ pUT - s 3 #1500 ll‘ll: c k8.7 1451.6 70.0 >»880 +5.6
2000 HH.
2800 ott € 24b7.5  1450.3  19.5 470
2980 Wed
fLo63
172. p/30 1305 70 1306 KO WSk 1 None reported 1500 mi c 1322.5  1439.5 100.0 877 Nig
2000 M
2800 ottt 8 1330 1355 450.0 n
2980  Ned
173. (1§ 1 0608 ns w6 2 0530 39 5L 2+ 1500 HHI
3 P ®B 10 ? Tag c+ 0526 o545 k0.0 600
3750 Meg O+ 0526 05kl 3.0 1500 -2k
17k, B/ 212 53 2123 mM2E2 1 None reported 2800 Ott Pre C 213k 9.0 24
* s 2143 2045 7.0 S50 +21.6
175. Pp/ik 2202 19 2206 W2 E3 1 Plone reported #2000 MNag C 2230 2235.5 12.0 1880 +29.5
2800 ott C 2229.5 2235 10.5 180
176. B/15 0015 124 ook2 N5 BT 2 o015 180 S 3+ ocey 2000 HNag O+ 0017 00e8 110.0 210
/ 2/2 0036.5 1600 N5
oSk b 2500
3750 Mag C+ 0015 0028 90.0 650
003.5 Hho0
0okg.4 8080
177, 1 K12 Eu8 2 Who 125 G 3 1500 HHI ~ C+ - 1856 240.0  930.0
7. phe w0 e d 2800  Ott c+ 1436.5 152 133.5 318.0
1543 710.0  +38
2980 Med
18, [9/18 2236 1k - n2E20 1 None reported 2000 Mg C 223 2327.0  13.0 1100 u
3750 Mg ¢ 223k 2330.5 120.0 57 1
179, Jo/e0  2uk 267 243 MO W9 2 2351 21 B 3 2400 2000 Mg C 2350 2358.4 15.0 1200 58 4.6
T6/2 r 205 2830.4 55.0 800
Ce 2500 2517.4 55,0 2100
2k03 2410 3750 Wag  C+ 2350 2400, 3 23.0 1400 16
12/3  >u5/3 c 229 2u32.7 6.0 330
c+ 2500 2515.2 5.0 5350
180. f10/28 135 120 0158 m2weh 3 ako 10 8L 3 2000 Mg C 156.3 %0.0 580 -1.7
3750 Wag C 0139 0156.3 50.0 k65
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TANEZ
IGRE VLANSS POLLOMED BY A KA v
T A L) B A
Tiart Duration Rz Youriion| Jeridl Weart Burecion Mbe. | Bwr. | ok
bate] VT win. U Dm. Plage (Vo Deley\? Ko @ |omser i Dw) U I £ Trpe Ogeet Wx. Purevics lntensity Bmergy At
1956
130l coms w2 no e | 2 @00 160 3.5 [oa® w7 3. 000 D oM %0 850 .
*3 st 30 o7 ona 1000 us oy S0 mmissims reporied st mater vivelemgiis
2 UA3 a0 65 asaL 2 mewio [ & Jow €3 sk |10 120 20 1300 8 19 ne 2% Also 9h00 Me/s at 1033 VT flwx (325).
3153 5 000 0 131 1o 17 173 13 21
1957
3 6/19) <1608 DM 1013 220} WO ms | 7 213 veax [ 1608 W 3 [165 - [ 2600 Br  1608.8 16202 10 2323 » .28 Alao 295 he/s ma ot given. "/o
wozk B oen s/ burat is superposed an lang enduring (330 mins.}
risw and fall in flux that started et 1ihs UT.
v oem| k% A wa o2 ymz | 8 50  us 50 (@9 ™ 2 20 @ @y ) = Also 9500, at « -3, flux « 170
MR E 000 o N ey 21 510 - 3.0 Swmapot 12417
s Bos| o617 63 o6 2 205 576 | 11 50 31 |oes 3 3. 200 @ ofey o632 5 51 - 3.8
# 20 @ o6t - 4 2 Also 5375 aad 9500
3000 € 0623 okes 5 190
CELATNE = = e X 108 238
I L I RN . 2800 ® 2017.7 29.5 5 %0 -k Tha FCA svents 13 and 18, togsther with
hzs 3 M reats 12 aad 13 (flares's3 and ki, Table 4)o0
ceneidered dotail when multipl
Tl w8 ) mme|uo gme 8 82 |l® % 1 10 @ oy 109 9 1 .1 i "™ oie
125
o/ 1257 W3 1303 1s(2) MO W6 Y 59 >z 01 1500 B 1M 19 1 300 26
nze o 2800 W17 130 250 103 o1
] S A W T2 80 @ 127 as a9
of| 133 M1 1m6 2e(3)  SW 1% w82 00 B 123103 0 *3
25 1323 134 5.8 » .8
1938
9 2/ 2108 11k 2182 20 12 vk | 2 0600 7 3.2 224 20 ZL1 216 1k20 A a1y a¥% . 201
2/10 106/3 cA 2% as 2.0 56 *10
oo L 2800 D 2105 Isber ¥60.0 )
10 32| ossT 29 0603 2 513 350 |26 1530 122 100 |os03 27 M2 |- - #3000 ED  0558.8 0339.3 > 3.0 58 . 3.7 J500 mkx. intensity 60k, At » -1.8, So
wre o+ ;o 0538.8 0539.3 10.0  i08) .37 spactral observationsz st the time of the flars.
This flare does not mest any of the require-
mante for & PCA eveat. This flare occurred in
Tegion as the isportan
sible for the -.u PCA (3.560) Mo.23 (flare 62,08
were 10 tmpor 1 lare
the Mlﬂ NM the Mar. 23 flare and this one.
11 6fob] ok 00 (o8 2(3) M6 W8 |25 0600 woar |Ob% 50 2 Ohh | 120 CA oM oMs 210 33 This weax FCA wax reported by wost of the in
578 fLE* S %/) | 2000 €D Oh33 ORM7.2 6.0 a0 veatigators using fuin data. reported
#3750 0 ok} ko2 280 0 .22 by Ricmeters on forvard scatter tachnique.
0505 2000 CD o505 0505.7 8.0 3
me @ %055 6o B
12 8/20| ook W6 ook 2(3) m3mT |29 100 19 30 k2 33 2+ |ooM (o%2) [1h20 D ooko oMk 130 253 Mt0 9500, pesk intensity %10, 8¢ < 110
708 8/21 1973 2000 DD 000 OCkk 7.0 620 Q nu <A fhr- n the amme n.lu- (ww)
e 000 D 0OM.2 0M3.3 7.0 1260 - o t p 30 and 31) 5o
#3750 WD 00k1.5 ook2.h 5.0 kS0 15 - 16 (nn-- 72, 13. Table 2) on Mll 22 -u 26
y » (20} w“we o s 201 respective) l’. Sew NS Tuble )
13 ozl o ® om0 22} 819 E bt 5.0 1500 8 oTy  omhs 7.5 -5 Also max. st 0750, only one of the 9 cbesrva-
4165 6h 2om 2000 CD 079 OThE 25.0 3 -k g
E R J % torien | (ffm.m reported & time of max, HY
3000 CD o733 -3 31 -5
M0 D o oms 0.0 k9 Kieo max. e 50,
im
oce
1%0
1 3f29 oBkO G o710 2+{3} n3ze §19 oBoD 7 2.6 0652 121 3 2000 Ce 0655 07338 120.0 9000 + 23.h This flere occurred in
5615 FLE [*37%0 e 0655 0733 S52.0 8250 25 * 235 1650} ¥ type spot which during disk passsge
ves the source of 70 P
15 3/30 W55 335 1533 2(3+) F12 E13 |0, 2000 » 5.0 1520 160 3 1529 152 1500 C 1520 1555 90.0 810 22,014 PCA events (No. 39, &0 .
1520 1540 5615 s os® 073 2n/3pr2loc e 1518 19% 220.0 1750 160 230014 with minor flares, and 41 (Table 2)
¥ith the oaly wajor flare frae this region
during disk passage. The
e ed the lare on 3/30 vas obaerved at
L. Davis over the frequancy
Tl st by mewicn 330 1o befa s
fiare s o o phaes with mexisa
16 Wfos| oas 195 oews 2(3) ne vz | k2 0800 55 3.0 | oo 187 3 Jo1se e | 2000 co o o6 125.0 2% . Alac very arest bursts at 9500 #c/s {max intenssty
by -h yom 15/3 533 ] 3000 A mse oxe.7 660 2600 tenaity 14200) and et L
*3750 <~ o1k 2.3 0.0 510 /s (smx 1nteneicy 8000). 23
lare ws not observed but on
RF emjesion It 14 probadle that the ﬂm
otarted eametime befors OL4O.
s Torat wouid be questionadle. m. vent vas
observed by Explorer VII at mbout 0615
17 b2 o107 1 0205 2+(3) Alb W21 | e N o0 e 1.0 005 - 2 alk 200 2000 ¢© 0200 0R07.1 20.0 5 Also great burets 1000 Mc/e at 0139, max.at 0207
b2 Py 0355 175 /2 esfe Storm R32.5 0NT.7  30.0 185 3000 peak flux 4 tws2.3. Baven of the 13 ohser
[ 0356 Ok27.% 50.0 30 'ted max. ranging from (RO5 UT.
o7 0330 o ¢ 0139  0140.0 9.0 us It is evident that the flare aa well as the
B/2 553 c R0l 0207.3 70.0 37 are double svents. Value forg t
ce 03%  0359.7 55.0 %5 questionable.
18 9/03 0037 77 0108 2e(3) N8£S | kB 0500 B9 27 |oks 126 3 | o 08| 200 ¢ 0035 w2 0.0 o0 - 2.8 Also great bur , 9A00, wnd 1000 Ke/s
5838 oo /1 16/- | 000 Co 0039 @O05.0 50.0  SBOO - 130 with peak fluwxes 1~oc lh'mo and 3770 reapec-
w3750 © 003 mohé 3.0 12000 %0 -3k tively, At « 0, 0, and -2.k respactively. The
Type 11 swission was observed st 39 to 22 L
19 11/20 *195% 3 200 1(3) 25 W0 -J' os" 202y 8 3. | 2008 207 |*2800 € 203 206.5 470 o 2 6.5 mn tvo Plares mm in the large (max
51 3o 7y 192 1775) sagnetically complen (47 ) sunspor
2 106 A A3 K8 weo b Sroup 15218 tuo daye APer 1h ereeetd the eros
fasid hh e limb of the zun. On tha bagis of the radic
wnisaions the PCA end mall ses level effect is
Probably eseocisted with the flare at 1955 Ur.
16
20 910 1555 1610 1 ALD W0 2000 ~ 2.9
2100
M0 62 210 1 908 VBO | 56 22300 1962 201 3 | 1967 loy fe00 € 193 200 6.0 880 » -ot
6212 AR nsm 213 w3 ur.
3 from Antarctice stations st Byrd and South
/1 Pola show the PCA in progress befors 2100 UT.
Krinigis and Yon Allen cheerved 4n increase in
Proten with £ > 21 axd A0 Mev, at sbout 2036 UT.
WY and 37 =missions indicate that the flare
which started sometise defore 1950 was the Source
of the FCA which started somstime before 2030 UT.
12|  Mons
1963
21 9/20 234 167 w03 2 W10 wog [ 36 2000 % 5.6 3% 21k 3 2400 2000 € 2350 2338.8 1850 1200 6
096k oh M6™ /2 r 2005 2430.8 530 8550 4
e 2300 2517.%  S5.0 2100 x3
21/0R0 20y 210 |70 Co 2350 2w0.) 23.0 1Mo - 2.7
1" oe* 2y B € 29 AR? 60 3% ~29.7
00 B2 M0 530 2.2
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TABLE
VERY SMALL PCA :vm‘s_as;isocnm WITH DMPORTANCE
<3 FLARES AND RF EWISSTONS <€ 500n10-2" wiwea/c)-T
FCA Wo. S
| Date Start  Durstion Max. Imp. FPosition Start Int, Onget  Dur. Tmp. 11 1v 4 Type Onset Max. Dur. Int. ot
1956
sf27 1546 1 814 Elk s2 2000 Weak None reported 2800 sD 1544 - 5.0 6
2050 60 2100 1+ N16 W27 2200 2053 24 8L 1+ 2051 2056 10.0 375 P
1957
4/0s (11.33 13 . 1 815 W90 sk 06/0800 3.2 W08 32s5L 2 2800 c 107 W5 12.0 50
7 1hdle 3 1 820 235 None
1511 15 1 Sk E90 None
u/06 0550 135 2 N3 W72 None
4/11 1722 8 1738 2¢ 523 EOk 5 12/0120 1731 68 3 2800 sp 1725 75.0 16
cA 1729.5 1733 16.0 135 -5
7/28 1346 72 1405 2 s23 we2 s7 1500 Weak | None reportea 2800 sp 1353.2  1354.1 40.0 18 -10.9
9/22 0558 77 061k 1+ N10 W13 88 1000 2000 [ 0643 0650 10.0 42 -2
#0636 49 0652 1 NOB W3k 2980 sp 06uS -- 10.0 Loo
o6k3 17 - 1+ N2k w32 3750 <D 06l2 0650 1.0 7k .2
o732 60 0750 2 N23 W38 oT86  THS 2+
11/04 0058 18 0102 1 520 W38 89 05/0030 2.6 Kone reported
0937 27 - 1 512 ¥20 0200
1058 26 - 1 seb w3g 2980 sD 1059.5 == 1.5 250
1735 15 1740 1- 525 W5
1949 10 1949 1- N23 W58
1358
3/10 2024 [ 2034 2 512 W50 512 11/0k00 Veak | 2025 300 1 2600 sp 2024 2035 90.0 10
2028 2032.5 7.0 72
3/m 0030 >12 003k 1 w1 B2 ook8 1525 3 2000 cp 0020 0026.7 37.0 187
3000 cp o021 0024.8 38.0 406
3750 D 0020 0024.7 32.0 80 .9.3
3/ 0816 S5k 08u6 1+ N7 W18 813 2200 Weak
0920 21 0927 1+ NOB W19
1000 60 1020 1 RO7 w22
113 24 1143 1 07 W19
#1454 L7 1507 2 §21 wé5 1455 1308L 3 (1453) | 1500 [+] 1453 1kss - 137
2800 o Ws8.5 1501 13.0 210 -6
3000 o W58 1501 3.0 75 -6
1959
9/01 1359 51 w2 512 W1 518 02/0k00 V8 D 118 Who  b5.0 9
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FIGURE 1o FLARES IMPORTANCE <2+ NOT FOLLOWED BY A PCA
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FIGURE 1b FLARES IMPORTANCE <2+ FOLLOWED BY AN IMPORTANT PCA
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v
3

0

FIGURE Jc FLARES IMPORTANCE 2 FOLLOWED BY A SMALL OR DOUBTFUL PCA

FIGURE T DELAY TIME \t BETWEEN H- FLARE MAXIMUM AND RF PEAK IN&!N“TY
PLARES DAPORTANCE <2, WITH RF PEAK FLUX 2500 X 10-22 W (m2 ¢ /3)~
FERIOD 1954 THROUGH 1981, RF FREQUENCY 1420 THROUGH 3750 Mc/s.

0 ¢ Flux < Lux g B3

1000 ~1000 ¢ F
FLUX >5000 7}, uNITS 10-%2 wimica-
T T

v Jv l T T
18 10 5 o 5 0

RF MAX PRECEDES Ha MAX RF MAX FOLLOWS He MAX
FIGURE1J  FLARES IMPORTANCE 52, POLLOWED BY A PCA,FLUX <300 X 10-27 1 (u2 ¢/¢)=1

Flux <250, (] ;250 ¢ Flon <508 X
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DURATION IN MINUTES
FIGURE 20 NOT FOLLOWED BY A KNOWN PCA
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FIGURE 2k FOLLOWED BY AN IMPORTANT PCA
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Ed o B ke

100 110 <120 >120

B

<5 10 20 30 40 50 60 70 80 90 100
TIME MINUTES
FIGURE 2c FOLLOWED BY SMALL OR QUESTIONABLE PCA

ne <120 >12

FIGURE 2 DURATION OF RF BURSTS FLARES IMPORTANCE <2+ WITH RF PEAK FLUX 500 X 10-22 W (n2 e/8)~1

Numbers to the Right of each Column give the Delay time (A1) in Minutes.
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3b NOT FOLLOWED 8Y A PCA, RF PEAK FOLLOWS H« FLARE MAX,

%,

3c SMALL OR QUESTIONABLE PCA RF PEAK PRECEDES He FLARE MAX

B

02
L] 60 30 0 30 60 NE
3t FLARE FOLLOWED BY PCA RF PEAK FOLLOWS He FLARE MAX,

FIGURE 3. SOLAR DISK DISTRIBUTION OF IMPORTANC B2
FLARES WITH RF PEAK FLUX >500 X 10-22 W (m2 c/s)~1

RF Bursts 500 < FLUX <1000
10005 FLUX <5000
FLUX >3000
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FIGURE 4o  TIME DISTRIBUTION IMP < 2+ FLARES WITH RF FLUX > 500 X 10-22 w (m2 c/5)-1

Letter P Indicates an Associated Important PCA
Letter S indi an Associoted Small or Questionable PCA
* Importance 3 not reported in the |AU Bulletin

{ NAG 3750 NAG

12
FIGURE 4.b. TIME DISTRIBUTION RF FLUX >500 X 10-22 W (m2cs)~1
NO FLARE PATROL OF NO FLARE REPORTED

L NAG 2000 | NED 2980 1 NAG &

v [ OTT 2800 |
HHI 1500
HHI 3000
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TOK 3000
SYD 1420

Normal Observing Times RF Observatories

[] MNeFlore Reported Flare IMP 2
7] Flore WP 1~ B Flare iWP 2+
K] Flore e No Fiare Patrol
B Floe P e

FIGURE 4 TIME DISTRIBUTION RF BURSTS 2 500 X 10-22 W (m2 /)=
WITH ASSOCIATED FLARE IMPORTANCE
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FIGURE 5 FLARES IWPORTANCE <2, WITH RE PEAK FLUX -500 X 10-22 Wim ¢ 3)-1.
TIME WINUTES FROM START OF THE FLARE TO START OF RF EMISSION.
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FIGURE 7 COMPARISON OF THE DAILY MEAN RF FLUX AT THE SIX
' PRINCIPAL FREQUENCIES FOR THE FIRST SIX MONTHS
OF THE IGY, INCLUDING THE PERIOD OF SOLOR MAXIMUM
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FIGURE 8 COMPARISON OF THE DAILY MEAN RF FLUX AT THE SIX
PRINCIPAL FREQUENCIES DURING THE DECLINE OF THE SOLAR CYCLE
JULY THROUGH DECEMBER 1960
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